Aim-To assess the ocular eVect of interferon alfa 2b prescribed with ribavirin in patients undergoing therapy for chronic hepatitis C. Methods-19 patients with chronic hepatitis C who satisfied the follow up criteria were assessed for ocular complications using slit lamp biomicroscopy and indirect ophthalmoscopy before, during, and after the treatment at regular intervals. Results-8/19 patients, while on treatment, developed an asymptomatic retinopathy. Among these 3/8 were relapsers and 5/9 were non-responders to interferon monotherapy. All retinal changes faded, often while the patients continued the therapy. There was no significant association in occurrence of retinopathy with haematological and/or biochemical changes. Conclusion-Retinopathy was more common in interferon monotherapy nonresponders than relapsers when treated with interferon alfa 2b with the addition of ribavirin. The changes were transient, disappearing while the patients were still being treated.
Interferon is a complex group of proteins, which have an antiviral, antiproliferative, and immunomodulatory activity. Ribavirin is a synthetic guanosine nucleoside analogue with antiviral properties against a range of RNA and DNA viruses 1 as well as immunoregulatory activity. 2 Ribavirin crosses the blood-brain barrier and its concentration in the central nervous system is 70% or more of that in plasma. Chronic infection with hepatitis C virus is estimated to aVect almost four million people in the USA, five million in Europe, and 170 million individuals worldwide. 3 4 Only 15-20% of patients with chronic hepatitis C will have a sustained virological response to interferon therapy, 5 6 but the combination of ribavirin with interferon increases the sustained virological response twofold in those who are interferon naive and those who are relapsers to interferon monotherapy. 7 Retinal complications with interferon have been reported in the Japanese literature. 8 We describe the retinal complications associated with ribavirin and interferon therapy among a nonJapanese population in this study.
Patients and methods
This was a prospective study. Of the 24 patients enrolled for ocular assessment only 19 satisfied the follow up criteria. They ranged in age from 37 to 58 years; 13 were male and six female. One was diabetic, one was hypertensive, and one had both. Seventeen patients had had interferon monotherapy before this study for the treatment of their chronic hepatitis C. Among the 19 patients eight were relapsers, nine were non-responders to interferon monotherapy, and two were interferon naive. All 19 patients were in a randomised trial of 24 weeks' (11 patients) or 48 weeks' (eight patients) duration to determine the eYcacy and safety of interferon alfa 2b plus ribavirin compared with those receiving interferon and placebo in the treatment of hepatitis C virus chronic infection. Pretreatment, all patients were positive for serum HCV-RNA by polymerase chain reaction (PCR), had chronic hepatitis C on liver biopsy, and elevated serum amino transferase levels for at least 6 months. Entry haemoglobin values had to be at least 120 g/l in women and 130 g or more for men. Patients with evidence of decompensated liver disease were excluded from the study. Patients with HIV-1 infection or hepatitis B coinfection, previous organ transplantation, pre-existing psychiatric conditions, seizure disorder, cardiovascular disease, haemoglobinopathy, haemophilia, poorly controlled diabetes, renal failure, and autoimmune diseases were all excluded.
Patients were given either a combination of interferon alfa 2b plus ribavirin for 24 or 48 weeks or interferon alfa 2b plus placebo for the same period. All patients received interferon alfa 2b (Intron A, Schering Plough, Kenilworth, NJ, USA) at a dose of 3 million units given subcutaneously three times a week for 24 or 48 weeks. Ribavirin (Rebetol, Schering Plough, Kenilworth, NJ, USA) or a matched placebo was given orally twice a day to a total dose of 1000 mg (body weight less than 75 kg) or 1200 mg (body weight more than 75 kg) per day. Both drugs were started and stopped at the same time. All patients were assessed for safety, tolerance, and eYcacy at the end of weeks 1, 2, 4, 6, and 8 and every 4 weeks during the treatment. After treatment was completed, patients were followed up on weeks 4, 8, 12, and 24. The primary end point was sustained loss of detectable HCV-RNA at 24 weeks after the treatment.
All the 19 patients were prescribed ribavirin and interferon alfa 2b. Eleven patients were treated for 24 weeks and eight for 48 weeks. Ophthalmological examinations were carried out before the start of treatment and every month after initiation of treatment until completion of treatment or until the retinopathy disappeared. The examinations include: Snellen visual acuity, slit lamp biomicroscopy, intraocular pressure with applanation tonometry, post dilatation binocular indirect ophthalmoscopy, and assessment of posterior pole using 90 D lens. Fundus photographs were taken for documentation and comparison when retinal abnormalities were detected.
Results
The ocular examinations were normal except for the retinopathy during the treatment period. The cotton wool spots were seen in the majority of patients and some had flameshaped haemorrhages. The background diabetic retinopathy in one patient remained stable. The retinopathy was noted 4 to 28 weeks after initiation of the treatment and disappeared in a 4-12 week period. All the patients were asymptomatic and the retinopathy disappeared in all patients who continued the treatment except one. In this patient retinopathy appeared as flame-shaped retinal haemorrhage in both eyes, which disappeared in 8 weeks followed by cotton wool patches in both eyes which disappeared 4 weeks after the completion of treatment. In all, 8/19 patients developed the retinopathy (Table 1) . Among these 3/8 were interferon relapsers and 5/9 were interferon non-responders. Among the nine non-responders to interferon monotherapy, who received combined therapy with interferon and ribavirin during the randomised trial period, three patients showed sustained loss of detectable HCV-RNA; among these, one patient developed retinopathy. One patient became negative for serum HCV-RNA at the 12 week period but relapsed when the treatment stopped (relapser) and also developed retinopathy. Five patients remained positive for serum HCV-RNA (remained nonresponders) of which three patients developed retinopathy.
Of the eight relapsers to interferon monotherapy who received combined therapy with interferon and ribavirin during the randomised trial period, four showed sustained loss of detectable HCV-RNA, of which one developed retinopathy, and four became negative for HCV-RNA at the 12-16 week period but relapsed later when the treatment stopped (remained relapsers); two of these developed retinopathy. Of the eight patients (four nonresponders and four relapsers) treated for 48 weeks, seven showed sustained loss of serum HCV-RNA (negative) by 16 weeks, one remained positive for HCV-RNA, and only two showed retinopathy (one relapser and one non-responder). Of the 11 patients (two naive, five non-responders, and four relapsers) treated for 24 weeks, four remained nonresponders (HCV-RNA positive), one naive patient became a non-responder, one naive patient became a relapser, four relapsers remained as relapsers, one non-responder became a relapser, and six patients developed retinopathy, of which four were nonresponders and two were relapsers. None of the naive patients showed any retinopathy.
The haemoglobin, platelet, and leucocyte counts did not show any significant diVerence with or without retinopathy in these patients. Although in most cases these values decreased from the screening value during the first 4-8 weeks and reached a nadir, they remained in the near normal range. Serum aminotransferase levels decreased from the screening values within the first 4-8 weeks of the start of therapy in all these patient. There was no significant association between the haematological or the biochemical values with the onset of retinopathy.
Discussion
Interferon associated retinopathy was first recognised in 1990 when Ikeb and associates 9 reported a 39 year old patient with retinal haemorrhages and cotton wool spots following intravenous administration of interferon. The reported incidence 10 of interferon related retinopathy in the literature varies from 18-86%. This variability could be related to several factors including the dose of interferon, associated systemic conditions, frequency of the eye examination, and the presence of underlying retinal vascular disease. The exact mechanism of interferon retinopathy is not known but it is thought to be related to the disturbance in retinal microcirculation. 11 Ribavirin, when used in combination with interferon, [12] [13] [14] is suggested to have synergistic action and oVer sustained biochemical, histological, and virological response [15] [16] [17] [18] over interferon monotherapy in patients treated for chronic hepatitis C. The ocular side eVects of ribavirin include a mild watery eye and conjunctivitis, which were not seen in this study.
The interferon induced retinopathy includes cotton wool spots and superficial retinal haemorrhages that are usually located in the posterior pole around the optic nerve head. These retinal lesions in our patients were asymptomatic and reversible. Symptoms such as irritation, pain, and decreased visual activity have been reported with interferon therapy. Atypical retinal and ocular side eVects have also been reported with interferon, including branch retinal artery occlusion, 19 retinal detachment, 20 subconjunctival haemorrhage, 21 optic disc oedema, neovascular glaucoma, vitreous haemorrhage, and panophthalmitis. 22 These lesions have been reported in a small number of patients and may represent coincidence rather than a true association with interferon use. There are also reports of retinopathy in untreated patients with hepatitis C, 23 24 which are similar to those described in interferon retinopathy. This was not observed in any of our patients (pretreatment). None of our patients developed any of the atypical ocular finding or visual symptoms. Their visual acuity remained unchanged throughout the course of the treatment. The retinal findings were often subtle with the few scattered cotton wool spots and small retinal haemorrhages in the posterior pole. The retinopathy occurred by 16 weeks in the majority (62%) of patients after initiation of combination therapy and disappeared in the majority (87.5%) of cases in the 4-8 week period while the patients continued to receive the treatment. This suggests that treatment can be continued in the presence of retinopathy. The retinopathy disappeared in all when the treatment was stopped or immediately thereafter.
The data in this study suggest that there is no correlation of occurrence of retinopathy with the duration of treatment as the retinopathy is seen by 16 weeks in majority of patients irrespective of the duration of treatment (24 or 48 weeks); the longer duration (48 weeks) of treatment did not produce any increase in retinopathy but showed absence of detectable serum HCV-RNA in 7/8 of patients. This suggests that as the combination treatment for longer duration (48 weeks) improves the hepatitis and liver function it may be protecting the patients from retinopathy, perhaps by improved metabolic regulation. Nonresponders (5/9) and relapsers (3/8) were at increased risk of developing retinopathy at early stages of treatment, again suggesting poor liver function and poor metabolic regulation of interferon, and ribavirin may be a factor contributing to the occurrence of retinopathy along with various other unknown factors; this needs to be elucidated by further study. Patients with diabetes and hypertension are at increased risk of developing retinopathy 25 26 ; however, this was not observed in our study. In addition, patients with poorly controlled diabetes, hypertension, autoimmune diseases, and also patients with cardiovascular diseases were excluded from treatment. Previous reports have suggested that blurred vision may occur when the platelet count decreases to less than 103 × 10 9 /l, suggesting a possible association of retinopathy with thrombocytopenia. 27 In our study such an association was not observed. The other haematological and biochemical changes, which took place during therapy, did not show any relation to the onset of retinopathy.
Conclusion
Retinopathy was seen more in interferon monotherapy non-responders than relapsers and a significant reduction in serum HCV-RNA seen with longer duration (48 weeks) of treatment with interferon and ribavirin in combination. None of the naive patient developed any retinopathy. At the present time, there are no established guidelines for the follow up of patients receiving either interferon monotherapy or interferon in combination with ribavirin treatment. Since all of the patients who developed retinopathy were asymptomatic and the retinopathies were all reversible, we recommend ophthalmic follow up of patients who are symptomatic and that treatment can be continued in the presence of retinopathy.
